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This application is a continuation-in-part of the Coney
et al. application, U.S. Serial No. 151,412, filed November
6, 1961, now abandoned. :

This invention relates to the production of glossy pig-
mented surfaces or wrinkle finishes and more particularly
to lacquers comprising cellulose acetate butyrate, urea-
formaldehyde resin and epoxy compound,

It is frequently desirable to coat articles with a glossy
pigmented film, or, in some instances, with a wrinkle
finish. Oleoresinous enamels produce high gloss finishes
but lack the high gloss retention and chalk resistance. of
lacquer films. While lacquers have been employed to pro-
duce glossy coatings, formulations ‘designed to air-dry
quickly to a tack-free surface for production coatings of
various articles, such as automobiles, often result in a low
gloss film. Such coatings must be rubbed and buffed with
an abrasive to produce a glossy surface. A pigmented
lacquer which will air-dry to a tack-free film in a short
time, producing a highly glossy surface without the neces-
sity of rubbing or buffing, appears desirable.

Wrinkle finishes are currently being used for coating
a variety of articles, such as office equipment, laboratory
apparatus and instruments.  Such finishes are’ generally
produced from various oleoresinous compositions such as
China-wood oil, tung oil, maleic . polyesters, pentaeryth-
ritol-linseed alkyds and the like. The principle behind
such coatings is to cause the surface of the oleoresinous
type finish to swell by rapid curing using a high concen-
tration of a catalyst such as cobalt naphthenate. ‘The
process involves cross-linking of conjugated double bonds.
These conventional wrinkle coatings often require about
1 to 2 hours of baking time, but do not cure completely
for weeks after the baking period is completed. Some
oleoresinous-type wrinkle finishes require preliminary syn-
thesis, cooking, or bodying procedures. - We ‘have now
found that certain lacquer coating compositions may be
cured to wrinkle finishes superior to those of the oleo-
resinous types in a number of respects.

One object of our invention is to provide a pigmented
lacquer coating which will produce a highly glossy finish.
Another object of our invention is to produce a pigmented
protective coating which has good gloss retention and
chalking resistance even when exposed to exterior weather
conditions. A further ‘object of our invention is to pro-
duce decorative coatings: having good adhesion to metal
surfaces, good flexibility, and high resistance to abrasion
and scuffing. ~Still another object of our invention is to
produce a lacquer coating composition in a catalyzed, one-
package stable solution. Still another object of our inven-
tion is to provide lacquer coating compositions which may
be cured to a wrinkle finish Other objects of our jnven-
tion will appear herein.

We have found that lacquer compositions, the essential
constituents -of which comprise in a solvent therefor
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(a) 20-40 parts cellulose acetate butyrate,

(b) 20-60 parts of an alkylated urea-formaldehyde
resin,

(c) 10-30 parts of an epoxy compound, and

(d) 0.1-10 parts of an acid catalyst

furnish coating of a high gloss.” We have also found that
lacquer compositions, the essential constituents of which
comprise in a solvent therefor

(a) 20-40 parts cellulose acetate butyrate,

( b) 20-60 parts of an alkylated urea-formaldehyde
resin,

(c) 10-30 parts epoxy compound,

(d) 0.1-10 parts of an acid catalyst, and

(e} 0.1-10 parts of a lower aliphatic amine

Turnished coatings which may be cured to a wrinkle finish.
Our invention will be further illustrated by the follow-
ing examples.  (Examples 1-4 illustrate the preparation of
coatings of high gloss in accordance with our invention.)
. Example 1
The following composition was prepared:
Ingredients: Weight percent

Cellulose acetate butyrate (one-half second vis-

CoSity) ¥ o el 8.1
Titanium dioxide - .. _____________.______ 6.9
Butylated urea-formaldehyde resin2 __._____._ 13.3
Polyglycidyl ether of an aliphatic polyol3 _.__ 4.6
50% p-toluene sulfonic acid-butanol mixture __ 0.6
Toluene .. _ .. . _______ . _ 24.3
Isobutyl acetate __________________________ 20.0
Methylethylketone . .. ____________ 15.0
Isobutyl alcohOl ww oo 7.2

1 Commercially available as Half Second Butyrate.

2 Available on the market as Uformite 5240

3 Avallable on the market as Epon 812,

A thin film of this composition was sprayed on un-
treated aluminum and cured at 300° F. for 30 minutes giv-
ing a hard, insoluble, scuff-resistant coating with high
specular gloss. The coating was exposed for 2000 hours
in a weather-o-meter and was still in excellent condition.
The film exhibited good underwater adhesion to the un-
treated aluminum. The film was formed over a one-
fourth inch mandrel without cracking. The lacquer solu<
tion was stable for over one year.

Example 2

Cellulose acetate butyrate, having a viscosity of about
0.1 second and a butyryl content of about 37% was sub-
stituted for the one-half second butyrate in Example 1. A
high gloss coating was obtained, :

Example 3

Cellulose acetate butyrate, having a viscosity of 20 sec-
onds and a butyryl content of about 37%, was sub-
stituted for the one-half second butyrate in Example 1.
A glossy coating with essentially the same properties as
listed in Example -1 was obtained,

Example 4
An epoxy resin (Epon 836) having the following for-

mula:
i A
CH3
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in which n is a value sufficient to produce an epoxide
equivalent of 280350 was substituted for the polyglycidyl
ether of an aliphatic glyco! in Example 1. Glossy films
were obtained which had properties equivalent to those
obtained in Example 1.

In general, the sulfonic acid curing catalysts disclosed
in U.S. Patent 2,631,138 may be employed in our lacquer
compositions as catalysts. We prefer to employ p-tolu-
ene sulfonic acid, although especially satisfactory results
may be obtained with the following acids as catalysts:
p-chlorobenzene sulfonic acid, p-nitrobenzene sulfonic
acid, z-naphthalene sulfonic acid, 4-nitrochlorobenzene-
2-sulfonic acid, dodecylbenzene sulfonic acid, and sulfo-
acetic acid monohydrate. The amount of acid catalyst
preferably is between about 0.1 and 5% of the non-
volatile constituents, and may vary depending on the tem-
perature and length of time used in curing the film.

We may employ an alkylated urea-formaldehyde resin.
Especially satisfactory results are obtained with a butyl-
ated urea-formaldehyde resin having the following pro-
portions: 1 mole urea, 1-2 moles formaldehyde, and
0.5-2 moles of butyl alcohol, although a higher molecular
weight aliphatic monohydric alcohol may be substituted
for a portion of the butanol.

The epoxy compounds which are satisfactory for use
in these compositions, the reaction products of epichloro-
hydrin and a polyhydric compound, such as bis-phenol
and ethylene glycol, or some other higher molecular
weight glycol, preferably have an epoxide equivalent
range (see page 6 of Shell bulletin on Epon resins, Tech-
nical Publication SC: 52-31) of 140-375. Polyglycidyl
ethers of aliphatic polyols give especially satisfactory
results, Other epoxy compounds which may be advan-
tageously employed in the lacquer coating compositions
of our invention include compounds having the following
general formula:
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For example, lacquer compositions comprising about
40 parts cellulose acetate butyrate, about 40 parts of
butylated urea-formaldehyde resin, about 20 paris epoxy
compound, and about 1.5 parts acid catalyst make useful
compositions in accordance with our invention. Cellu-
lose acetate propionate may be used in place of the cellu-
lose acetate butyrate.

Wrinkle finishes~In general, wrinkle coatings may be
obtained by adding an amine to the coating compositions
described above. Cellulose acetate propionate may be
used in the wrinkle coating composition in place of the
cellulose acetate butyrate. The following examples dem-
onstrate the preparation of wrinkle coatings in accordance
with our invention.

Example 5

A lacquer coating composition having the following
constituents was formulated:

Ingredients: Weight percent
Cellulose acetate butyrate (one-half second
VISCOSItY) 1 e 9.60
Butylated urea-formaldehyde resin? . ____ 15.60
Polyglycidyl ether of an aliphatic polyol3 ... 5.30
Triethylamine - 0.10
p-Toluene sulfonic acid-butanol (50% mix-
tUre) e e 0.80
TOIENe oo e 20.40
Isobutyl acetate — e 4.00
Acetone 31.00
Methylisoamyl ketone ..o 13.20

1 Commercially available as Half Second Butyrate,
2 Available on the market as Uformite ¥'-240,
3 Available on the market as Epon 812.

Z
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wherein n is a value from 0 to 2.

The cellulose acetate butyrate may have a butyryl con-
tent of about 36 to 42%, a hydroxyl content of 1 to 4%,
and a viscosity of 0.05 to 25 seconds as determined by
the ASTM-D-1343-56 and ASTM-D-871-56.

A wide variety of pigments, in amounts ranging up to

* 50 parts by weight of the non-volatile ingredients, may be
employed satisfactorily in the lacquer coating composi-
tions of our invention.

The solvent system for the non-volatile ingredients
should be selected to obtain a homogeneous solution. A
wide variety of ketomes, alcohols, esters, and hydrocar-
bons, and mixtures thereof, are satisfactory for this pur-
pose. A solvent system comprising 1sobuty1 acetate,
methylethylketone, and isobutyl alcohol is especially
useful.

The lacquer coatings of our invention may be cured
to a high gloss finish at elevated temperatures. We prefer
to cure the coatings at about 300° F. for about 30
minutes.

The generally useful ranges for the mnon-volatile in-
gredients of lacquer coating compositions in accordance
with our invention are as follows:

Ingredients: Parts by weight
Cellulose acetate butyrate —o o owcmmeee 20-50
Alkylated urea-formaldehyde resin .o 20-60
Epoxy compound oo 10-30
Acid catalyst 0.1-5
Pigment 0-50

50

55

60

65-

70

The formulation contained 24.76% non-volatile constit-
uents. The lacquer was prepared by combining all the
film-forming materials into solution and then adding, at
brief intervals, the triethylamine and the p-toluene sul-
fonic acid with stirring. The lacquer is stable for ap-
proximately nine weeks. The lacquer was sprayed onto
polished aluminum, steel, brass, and chrome metallic sur-
faces at a thickness of 1-5 mils. The coating was dried
for about one hour at room temperature, and was fur-
ther cured for 15 minutes at 250° F. and then 15 minutes
at 350° ¥. A clear, wrinkle finish was obtained.

Example 6

A lacquer was prepared in accordance with Example 5
and a small amount of Eastman GLF Yellow Dye in
acetone was added thereto. - The lacquer was then sprayed
on an aluminum sheet and cured as in Example 5. A
yellow-colored wrinkle coating was obtained.

Example 7

A small amount of Eastone Brilliant Fast Red 2B GLF
Dye in acetone was substituted for the yellow dye in
Example 6. The lacquer was sprayed onto an aluminum
surface, and a red-colored wrinkled coating was obtained.
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Example 8

A wrinkle lacquer coating composition was prepared
having the following constituents:

Ingredients: Weight percent

Cellulose acetate butyrate! - (one-half sec-
1031 c R S S S 5.60

Cellulose acetate butyrate ! (one-half second)
with 10% black pigment2 .. ____.___ 3.80
Butylated urea-formaldehyde resin3 ________ 15.20
Polyglycidyl ether of an aliphatic polyol4 ._. 5.30
Triethylamine ool . 0.50

p-Toluene sulfonic acid in n-butanol (50%
MIXIUIE) e e e e 1.90
TOMENE - e e 20.90
Isobutyl acetate . oo 4.60
ACELONE et o 23.50
Methylisoamyl ketone  .ooooo ol L 18.70

1 Commercially available as Half Second Butyrate.

2 Available on the market as Neo-Spectra Mark I,
3 Available on the market as Uformite F-240.
-4 Available on the market as Epon 812.

As in Example 5, the amine and the p-toluene suifonic
acid were added at brief intervals with stirring. ~The
lacquer was found to be stable over a two-month period.
The lacquer was sprayed onto aluminum at-a thickness of
about 1-5 mils. The gloss and degree of wrinkle were con-
trolled by varying the baking temperature of various
sample at 250° F.—450° F. for 1530 minutes. Excellent
black wrinkle finishes were obtained.

Example 9

A blue pigmented wrinkle lacquer was formulated hav-
ing the following compositions:

Ingredients: 'Weight percent
Cellulose. acetate butyrate (one-half sec-

ORA) ¥ o e e 8.60
Cellulose -acetate. butyrate (one-half second)

with pigment 2 ool s il il 1.00
Butylated urea-formaldehyde resin3 ... ___ 15.30
Polyglycidyl ether of an aliphatic polyol ¢ __._ ~5.30
Triethylamine . _____._____ . _______ 0.50
p-Toluene sulfonic acid-n-butanol (50% mix-

X)) o i 2.00
Toluene e 21.10
Isobutyl acetate oo 470
ACCIONE el 23:10
Methylisoamyl ketone - _________.___ 18.40

1 Clommercially available as Half Second Butyrate.

257% celluloseacetate butyrate, 239 titanium dioxide, and
209% Ramapo Blue BP-366D.

3 Available on the market as Uformite F—240.

4 Available on the market as Epon 812,

The p-toluene sulfonic acid and the amine were again add-
ed at brief intervals with stirring, and the lacquer was
coated on aluminum and cured as in Example 8. Ex-
cellent blue wrinkle finishes were obtained.

Example 10

Lacquer compositions were formulated in accordance
with Examples 5, 8, and 9, and 0.1% of a polymethyl
siloxane having a molecular weight of 500 to 100,000 and
0-5 mole percent cross-linked, available on the market as
Dow Corning F-4290, was added to the lacquers. Cured
finishes obtained from these compositions showed a defi-
nite pattern comprising areas of wrinkling and other areas
free from wrinkling. The substitution of another poly-
methyl siloxane having a molecular weight of 500 to
100,000 and 0-5 mole percent cross-linked, available on
the market as Sylad 16, produced similar effects.

Example 11

Sucrose acetate isobutyrate (U.S. Patent No. 2,931,802)
was added to the lacquer compositions of Examples 5-8
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at 20% of the non-volatile ingredients. No changes were
produced in the coatings by the addition of this extender
and modifier, but its lower viscosity permitted a higher
non-volatile solution and reduced solvent requirements.

Example 12

An aluminum wrinkle finish was prepared by adding a
small amount of powdered aluminum to the lacquer de-
scribed in Example 5.

Example 13

A gold-colored wrinkle finish was obtained by adding
powdered bronze to the lacquer coating composition de-
scribed in Example 5.

Example 14

Wrinkle coated panels prepared from Examples 5-8
were vacuum metallized with aluminum to produce a re-
flective wrinkle coating.

Example 15

Cellulose acetate butyrate having about 37% butyryl
and a viscosity of about 0.1 second was substituted for the
one-half second butyrate in Example 5. The lacquer so
formulated produced a wrinkle finish which had essential-
ly the same properties.

Example 16

Cellulose acetate butyrate having about 37% butyryl
and a viscosity of about 20 seconds was substituted for
the cellulose butyrate in Example 5. Good wrinkle coat-
ings were obtained, although the tendency to wrinkle was
somewhat reduced as compared to the wrinkle coatings
obtained in Example 5.

Example 17

The triethylamine employed in Example 5 was replaced
by tributylamine and wrinkle coatings were obtained hav-
ing essentially the same properties as those obtained in
Example 5.

Example 18

The p-toluene sulfonic acid of Example 5 was replaced
with a 50% mixture of sulfoacetic acid monohydrate in
butanol, and another lacquer was prepared in accordance
with Example 5 except that a 50% mixed alkane sulfonic
acid (of the type described in U.S. Patent No. 2,875,164)
in butanol was substituted for the p-toluene sulfonic acid.
Both lacquers produced satisfactory wrinkle coatings.

Example 19

The triethylamine employed in Example 5 was replaced
by diethylamine, and wrinkle coatings were obtained hav-
ing essentially the same properties as those obtained in
Example 5.

Example 20

The triethylamine employed in Example 5 was replaced
by ethylbutylamine, and wrinkle coatings were obtained
having essentially the same properties as those obtained in
Example 3.

Example 21

Cellulose acetate propionate having about 48% propi-
onyl content and a viscosity of about 0.3 second was sub-
stituted for the cellulose acetate butyrate in Example 5.
Wrinkle coatings were obtained having essentially the
same properties as those obtained in Example 5.

The cellulose acetate butyrate esters which we have
found suitable for the preparation of the wrinkle coatings
may have a butyryl range of about 35-50% butyryl, a 1-
4% hydroxyl content, and a viscosity range of from 0.1
to 20 seconds.

The urea-formaldehyde resin preferably has the follow-
ing composition: 1 mole urea, 1-2 moles formaldehyde,
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and 0.5-2 moles butyl alcohol. Isomers and higher mo- The invention has been described in considerable detail
lecular weight monohydric alcohols may be substituted with particular reference to certain preferred embodi-
for a portion of the butanol. ments thereof, but it will be understood that variations
The epoxy compounds which have been found to yield and modifications can be effected within the spirit and

satisfactory wrinkle finishes may range in epoxide equiva- scope of the invention as described hereinabove and as
lent from 140 to 750, and are compounds of the type defined in the appended claims. '

<

formed by the reaction of epichlorohydrin with a poly- Having thus described our invention, we claim:
hydric compound, such as a bisphenol or ethylene glycol. ‘1. A lacquer coating composition, the essential con-
We prefer to employ a polyglycidyl ether of an aliphatic stituents of which comprise in a solvent therefor:
polyol (such as sold under the trade name Epon 812), or 1, (A) 20-40 parts of a mixed fatty acid ester of cellulose
epoxy resins having the following general formula: containing fatty acid radicals of 2 to 4 carbon atoms,
o CH; oH CH; o]
Z N\ Ve | | N [ Z N\
. CH, CHas

wherein n is a value from 0 to 2. (B) 20-60 parts of an alkylated urea-formaldehyde

The amines which we have found to be useful in our resin, .
lacquer coating compositions include the secondary and (C) 10-30 parts of an epoxy compound selected from
tertiary aliphatic amines wherein each aliphatic group the group consisting of the polyglyc;dyl ethers of ?11'
contains 2—4 carbon atoms. Secondary aliphatic amines 20 phatic polyols and compounds having the following
(wherein each aliphatic group contains 2-4 carbon atoms) structural formula:

0 CH OoH CH; (o]
CH—CHCH,—-0 —C —OCH;CHCH 31— 0— —C— O CH3;CH——CH;
\ | / n |
CH; CH;

useful in our composition are diethylamine, dipropyl- wherein n is a value from 0 to 2,
amine, dibutylamine, ethylpropylamine, ethylbutylamine, (D) 0.1-10 parts of an acid catalyst, and
and propylbutylamine. (E) 0.1-10 parts of an amine selected from the. group

Tertiary aliphatic amines (wherein each aliphatic group , consisting of the seconlc':lall;y .and tertiary thh;t_lj
contains 2-4 carbon atoms) useful in our composition are ° am%nes v;herem each aliphatic group contains
triethylamine, tripropylamine, tributylamine, diethyl- carvon atoms.

2. The composition of matter as defined in claim 1
wherein the mixed fatty acid ester of cellulose is cellulose
acetate propionate.

3. The composition of matter as defined in claim 1

propylamine, diethylbutylamine, ethyldipropylamine, di-
propylbutylamine, ethyldibutylamine, propyldibutylamine,
and ethylpropylbutylamine. Especially satisfactory re- 35

sults are obtained with triethylamine. wherein the fixed fatty acid ester of cellulose is cellulose

The amine may be employed at various concentrations acetate butyrate.
of from 0.1 to 20% of the non-volatile constituents, the 4. The composition of matter as defined in claim 1
higher concentrations producing a greater degree of wherein the amine is diethylamine.
wrinkle. However, excessively high concentrations of 40 5. The composition of matter as defined in claim 1
amine reduce the solution stability. wherein the amine is ethylbutylamine.

The organic acid catalysts may be incorporated in con- 6. The composition of matter as defined in claim 1
centrations up to 20% with the higher concentrations in- ~ Wherein the amine is triethylamine. ) ,

7. The composition of matter as defined in claim 1

creasing the rate of cure but reducing the solution stability 45
somewhat. The acid catalysts described in U.S. Patent
No. 2,631,138 may be employed as catalysts, but we prefer

wherein the amine is tributylamine.
8. A lacquer coating composition, the essential con-
stituents of which comprise in a solvent therefor:

to use p-toluene sulfonic acid, sulfoacetic acid mono- (A) 20-40 parts cellulose acetate butyrate having a
hydrate, or mixed alkane sulfonic acids, such as described butyryl content of about 35-50%, a hydroxyl content
in US. 2,875,164, in lacquers designed to give wrinkle 50 of 1-4%, and a viscosity range of from 0.1 to 20
coatings. seconds,

Our coatings may be advantageously cured to a wrinkle (B) 20-60 parts of a butylated urea-formaldehyde

resin,

finish by baking at elevated temperatures, say 250°-450 (C) 10-30 parts of an epoxy compound selected from

F. cWe prefer to give the coating a final bake of abgut 55 the group consisting of the polyglycidyl ethers of ali-
350 fc?r about 1§ minutes to produce scuff and mar resist- phatic polyols and compounds having the following
ant wrinkle coatings. structural formula:

Y CH, OH CH, 0
oft—crom—Lo— b ’ A ' N
+—CHCH; N : —~OCH20HCH2/ 0— (IJ— 0CH,CH—CH;
CH, B CH; '

The general useful range of constituents of the wrinkle

coating compositions of our invention are as follows: wherein » is a value from 0 to 2,

Ingredients: Parts by weight (D) 0.1-10 parts of an acid catalyst, and
Cellulose acetate butyrate —— . ___ 20-50 g5 (E) 0.1-10 parts triethylamine. .
Alkylated urea-formaldehyde resin —_______ 20-60 9. A lacquer coating composition, the essential con-
EpPOXY IeSiN e e 10-30 stituents of which comprise in a solvent therefor:
Acid catalyst e __ 0.1-10 (A) 20-40 parts cellulose acetate butyrate having a
AMING e 0.1-10 butyryl content of about 35-50%, a hydroxyl content
Pigment ——— 0-50 79 of 1-4%, and a viscosity range of from 0.1 to 20
Dyes e 0-10 seconds, ) :

The amine and the acid catalyst may be added sepa- (B) 20-60 parts of a butylated urea-formaldehyde

rately to the other ingredients, but the time interval be- resin,

tween the addition of these ingredients should be less than (C) 10-30 parts of an epoxy compound selected from

24 hours. 75 the group consisting of the polyglycidyl ethers of
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aliphatic polyols and compounds having the following
structural formula:

(I)H

10

wherein the aliphatic polyol is ethylene glycol and the
acid catalyst is p-toluene sulfonic acid.

N ‘ o o 2\
c z——CHOHr{OO({J—QOCHaOHCHz}—OO?OOCHzCH———CH:
oH, ’ 3

wherein #» is a value of from 0 to 2,

(D) 0.1-10 parts of an acid catalyst,

(E) 0.1-10 parts triethylamine, and

(F) 0-50 parts of a pigment.

10. A lacquer coating composition comprising, by
weight, about 9.5% cellulose acetate butyrate having a
one-half second viscosity, a butyryl content of about 37%,
and a hydroxyl content of about 1 to 4%; about 15.5%
butylated urea-formaldehyde resin; about 5.5% polygly-
cidyl ether of an aliphatic polyol; about 0.1% triethyl-

15

14. An article comprising a structure having thereon

a coating comprising in a solvent therefor:

(A) 20-40 parts of a mixed fatty acid ester of cellulose
containing fatty acid radicals of 2 to 4 carbon atoms,

(B) 20-60 parts of an alkylated urea-formaldehyde
resin,

(C) 10-30 parts of an epoxy compound selected from
the group consisting of the polyglycidyl ethers of ali-
phatic polyols and compounds having the following
structural formula:

AN IS ' o P N
CHz—CHCHa—GO—QCOOCHzCHCH2>—0—< ‘ >—c—< >—o cmchi—cm,
&, : ¢,

amine; about 0.8% of a 50% mixture of p-toluene sulfonic
acid and butanol; about 20% toluene; about 4% isobutyl
acetate; about 31% acetone; and about 13% methyl-
isoamyl ketone. '

11. Metal surfaces having a coating thereover compris-
ing the reaction products of the non-volatile components
of claim 1.

12. Metal surfaces having a coating thereover compris-
ing the reaction products of the non-volatile components
of claim 8.

13. The composition of matter as defined in claim 1

30

wherein 7 is a value from 0 to 2,

(D) 0.1-10 parts of an acid catalyst, and

(E) 0.1-10 parts of an amine selected from the group
consisting of the secondary and tertiary aliphatic
amines wherein each aliphatic group contains 2—4
carbon atoms.

No references cited.
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